ASTRACT
incorporation of the molecule into some cellular component of the cell. Hydrogen bonding would result in exchange between hormonal and cellular hydrogen. On the other hand, van der Waals' bonding should not result in incorporation or exchange with the cell. In the case of ethylene, the probability that ionic or hydrogen bonding is important can be eliminated, since ethylene has no dissociable hydrogens.
To test the other alternatives, we exposed pea seedlings to C2D1 (mass 32) and, using a mass spectrometer, examined the gas phase for C2D3H ( 
MATERIALS AND METHODS
We germinated 50 pea (Pisum sativum L. cv. Alaska) seeds in the dark in a plastic dish filled with moist vermiculite. After they had reached a height of 4 cm, they were placed in a 10-liter desiccator, and deuterated ethylene was added to the atmosphere to give a final level of 2 plll. Controls were desiccators in which no seedlings were placed. After 3 days, the gas in the desiccators was removed by a vacuum pump. Ethylene was absorbed on silica gel, cooled to a temperature of -77 C. Carbon dioxide was removed from the air stream before it reached the silica gel trap by passing it through Ascarite. After the pressure inside the desiccator had been lowered to 120 mm Hg, the silica gel trap was sealed off from the desiccator by a stopcock and the pressure lowered to 1 ,u of Hg. The trap was then sealed by a second stopcock between the silica gel and vacuum pump, and the temperature was raised to 25 C. The trap was then attached to the inlet of a Consolidated Electrodynamics Corporation Model 21-110 B high resolution mass spectrometer, and the masses of the gases released from the silica gel trap were determined.
In experiments in which the effect of deuterated ethylene on elongation of pea root sections was measured, we used the methods of Chadwick and Burg (7). Table I shows that a 3-day exposure of deuterated ethylene to pea seedling-tissue had no obvious effect on the distribution of ethylene isotopes. However, the sensitivity of the technique is such that a change in concentration less than 1 % would not be considered significant. The experiment was repeated on a second occasion with essentially similar results. With the sensitivity of the equipment used, we were unable to locate peaks corresponding to C2DH3 and C2D2H2. We did observe an increase in C,H which was due to the fact that pea seedlings were releasing a small quantity of ethylene during the experiment. 
RESULTS

DISCUSSION
Earlier workers have examined the possibility that ethylene can be incorporated into plant material. Behmer (2) exposed Jansen (12) reported that 0.015% to 0.04% of tritiumlabeled ethylene was incorporated into avocados and that 12% of the label wound up in the methyl group of toluene. When he later found (13) that only 2% of the "'C-labeled ethylene formed toluene, it became obvious that different pathways were being followed for the incorporation of different isotopes.
While normal ethylene itself is stable, for example, Burg and Thimann (5) reported that ethylene does not exchange hydrogen atoms with tritiated water, radioactive ethylene is not. Tolbert and Lemmon (19) have reported that radiation-induced decomposition of ethylene results in the formation of polyethylene, hydrogen. and methane. In view of the known instability of tagged ethylene, the fact that only some workers report incorporation of radioactive ethylene, and then only a small percentage of the starting level, it seems reasonable to assume that the incorporation measured represents an artifact due to impurities in the ethylene used. It seems that this would be especially true in the cases where regenerated ethylene was used.
The above discussion suggests that covalent bonding is not important in ethylene action. Since deuterated ethylene had the same physiological effect as protonated ethylene (Fig. 1) The data in Table I show that there is no support for the idea that hydrogen bonding might be important in ethylene action. It appears, then, that the forces which bind ethylene to its site of action must be of the weak Van der Waals type.
Other investigators have studied bonding of other plant hormones, and a variety of observations have been made. Musgrave and Kende (16) studied the fate of 'H-labeled gibberellin A, in pea plants and found that 3% was converted to gibberellin A,, but that this did not account for the biological activity of the gibberellin. The authors concluded that biochemical conversion to another product was not important in the hormonal action of gibberellin and that the interaction with the receptor involved weak bonds of a non-covalent nature.
Bendana et al. (3) indicated that an important part of auxin action involved binding to tRNA. Davis and Galston (8) . however, failed to confirm the original findings, and they now believe that binding with polysaccharides occurs and that this may be of importance in the effect of IAA on wall loosening. Fox (9) originally proposed that bonding of cytokinins to RNA may be important in the action of this hormone. However, Kende and Tavares (15) have questioned the significance of cytokinin bonding to its action as a hormone.
In conclusion it appears that, in general, most hormones act primarily because of conformational changes they cause in the cell and not because they undergo some chemical reaction with cellular components. 
